Occurrence, specific binding sites and functional effects of endothelin in human cardiopulmonary tissue.
Endothelin (ET)-like immunoreactivity (-LI) was detected in the human cardiopulmonary system, with the highest levels being found in the left anterior descending coronary artery, followed by the lung, right atrium, pulmonary artery, bronchus, pulmonary vein and left ventricle. Chromatographic characterization showed that the ET-LI in the lung and left ventricle corresponded to synthetic ET-1. Specific, high-affinity binding sites for ET-1, with an extremely slow dissociation rate, were found in the lung, right atrium and left ventricle. Displacement studies revealed a rank order of potency of ET-1 greater than ET-2 and sarafotoxin 6b greater than ET-3 and big ET-1. Scatchard analysis indicated a single receptor population in the lung (KD 1.53 x 10(-10) M) and left ventricle (KD 3.0 x 10(-11) M). In functional experiments, ET-1 evoked concentration-dependent, long-lasting vasoconstriction of a higher potency than that evoked by ET-2 and ET-3 in epicardial coronary arteries as well as in pulmonary arteries. ET-1 and ET-2 also showed bronchoconstrictor activity at considerably lower concentrations (threshold 10(-11) M) of ET-1 than those needed to cause vasoconstriction (10(-9) M). ET-LI, mainly consisting of ET-1, occurs in human cardiopulmonary tissue. Specific, high-affinity sites with irreversible binding for ET-1 are found in both the heart and lung. ET-1 is more potent than ET-2 or ET-3 in displacing ET-1 binding and in causing vasoconstriction and bronchoconstriction. Thus, in the human heart and lung, ET-1 seems to be the most abundant and biologically active of the endothelin peptides.